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In the neighbourhood of the polarizing angle, M, S vary slowly, but T varies rapidly. Hence, if 7 be given, we may regard (12) as determining tan a tan/9, while (11) gives T, and thence the precise angle of reflexion for the dark spot. If there be no ellipticity, M = 0; whence tan a tan /3 = 0, T=0, indicating, as was to be expected, that the dark spot occurs at the Brewsterian angle.
But this law is not universal. For if there be no compensator, 7 = 0, and we have as the expression for the intensit}*-,
(T cos a. cos ft + S sin a sin /3)2 + Mz cos2 a cos2 /3.
Hence, if a and ft are small, the second term cannot be made to vanish, and the brightness is a minimum when
jT=-£tanatan/3.
The position of the nearly dark spot is thus dependent upon a, /3, and assumes the Brewsterian position only when either a or /3 vanishes.
In the case of a quarter-wave-plate, 7 = ± | rr, and the equations become r=0,    & = tanatan/3= + MfS.   ..................(13)
The dark spot thus occurs at the Brewsterian angle, while tan a tan ft gives the value of M/8, viz. the k of Jamin. Accordingly if /3 be set to any convenient angle*, and a be then adjusted so as to bring the dark spot to the central position, the product of the tangents of a and /3, each measured from the zeros obtained in the preliminary adjustments, gives k.
But the following procedure not only affords greater delicacy, but makes us comparatively independent of the positions of the zeros. Set ft, e.g., to +30°, and find a; then reset ft to —30°. The new value of a would coincide with the old one if there were no ellipticity; and the difference of values measures a upon a doubled scale. If a' be the second value, so that the difference is of — a, then
k = tan 30° tan £ («' - a), or as would suffice for all the purposes of the present investigation
& = £tan30°(a'-a)............................(14)
In practice several readings for a would be taken as quickly as possible, ft being reversed between each. In this way there is the best chance of distinguishing casual errors of observation from the results of progressive changes in the condition of the surface under examination. For greater security against error due to maladjustments, readings were often taken in all four positions, differing from one another by 90°, of the quarter-wave mica. The observed differences of a should be reversed in adjacent positions of the
* In my apparatus it was convenient to throw the fine adjustment upon a.ark spot was central in relation to the cross wires. A rotation of the mirror, altering the angle of incidence, moves the spot vertically, while a rotation of the polarizer moves it horizontally. The zero for the eye-nicol could have been found by rotating the polarizer and then recovering the dark spot; but in order to avoid risks of displacement, which might be fatal in such a delicate inquiry, I preferred to leave the first nicol untouched, and to
